ABSTRACT
INTRODUCTION
Hypertension is a recognized modifiable risk factor of cardiovascular disease (CVD), stroke and end stage renal disease. The prevalence of hypertension has increased in young men than in women. 1 Patients with arterial hypertension and no definable cause are said to have primary, essential or idiopathic hypertension.
2 Bangladesh Non-communicable Disease (NCD) Risk Factor Survey 2010 was carried out by Bangladesh Society of Medicine in collaboration with Directorate General of Health Services (DGHS) and WHO in adults aged >25 years. According to the survey, prevalence of hypertension is 17.9% in general, 18.5% in men and 17.3% in women. 3 Pathogenesis of essential hypertension is not clearly understood. Many factors may contribute to its development. Insulin resistance is one of these factors. There is interplay between environmental and genetic factors that contributes to the pathophysiology of essential hypertension. 4 Insulin is the most potent anabolic hormone which is essential for appropriate tissue development, growth, and maintenance of whole body glucose homeostasis. 5 Insulin resistance is the primary metabolic disorder in which there is a diminished ability of insulin to stimulate glucose uptake by skeletal muscle and adipose tissue. There is also reduction in insulin's ability to inhibit hepatic glucose production, so hepatic output of glucose increases.
6
Studies have reported the relationship between elevated fasting serum insulin (FSI) level and various metabolic disorders including non-insulin dependent diabetes mellitus, dyslipidemia and hypertension. 7 Elevated levels of FSI was found associated with increased risk of cardiovascular disease.
8-10
In contrast, some investigators observed no significant difference between the healthy subjects and essential hypertensive patients with regard to insulin resistance. 11, 12 The precise nature of the relationship between FSI level and essential hypertension remains still obscure. Therefore, this study has been designed to assess the insulin resistance in adult male with essential hypertension.
MATERIAL AND METHODS
This is a cross sectional study conducted in the Department of Physiology, Dhaka Medical College (DMC), Dhaka, Bangladesh from July 2012 to June 2013. This study was approved by Ethical Review Committee of DMC Memo No DMC/Ethical/2013/17 Dated 13/02/2013. Seventy five male of 25-45 years of age with essential hypertension participated in this study. They were selected from Outpatient Department of Medicine, Dhaka Medical College Hospital, Dhaka, Bangladesh. Otherwise healthy 75 of similar age were studied as control group for comparison. All the subjects were free from any endocrine disorder, renal disease, psychiatric disorder and any hereditary disease.
The objectives, nature, purpose and benefit of the study were explained to the subjects in details after selection of subjects. Informed written consent was taken from all Graphical Abstract the participants. The subjects were advised to attend the laboratory in the Department of Physiology of DMC between 8-10 AM. Detail personal history, drug history, past medical history, all clinical examinations were done. Then anthropometric measurement including height, weight and BMI were taken. Five ml blood from all subjects was collected after an overnight fast (at least 12 hours). All the information was recorded in a data schedule.
FSI level was assessed by Enzyme Linked Immunosorbent Assay (ELISA), Serum total cholesterol; HDL cholesterol and triglyceride were measured by automated fully enzymatic colorimetric method. The LDL cholesterol level in serum was calculated by using the Friedewald formula. Fasting blood glucose (FBG) level was estimated by glucose oxidase method in the laboratory of Department of Physiology and Molecular Biology, BIRDEM (popularly know as Diabetic Hospital) Academy, Dhaka. The "gold standard" technique for the evaluation of insulin resistance is the euglycemic-hyperinsulinemic clamp. But the homeostasis model assessment of insulin resistance index now-a-days can be considered the best non-invasive surrogate marker of insulin resistance. Insulin resistance was calculated as [Fasting insulin (μIU/ml) x fasting glucose (mmol/L) /22.5]. 13 Data were expressed as mean and standard deviation (SD). For statistical analyses, unpaired Student's 't' and Pearson's correlation coefficient (r) tests were used. All data were analyzed by SPSS 13.5 version.
RESULTS
General characteristics of the subjects are presented in (Table 1) . Systolic and diastolic blood pressures were higher in hypertensive patients. FBG level was almost similar in both essential hypertensive patients and controls. The mean (± SD) FSI level in hypertensive patients was higher than that of controls, which was statistically highly significant (p<0.001) ( Table 2 ). Mean HOMA-IR was significantly higher in Hypertensive group than that of the control group (Figure 1 ). Mean lipid profile was higher in hypertensive group than that of the control group which was statistically not significant ( Figure 2 ). Correlation analysis between HOMA-IR and both systolic and diastolic blood pressure shows positive correlation in hypertensive patients but it was statistically significant for systolic blood pressure only. But there was almost no correlation between these two parameters in control subjects (Figure 3 and  4) . In addition almost no correlation was found between glucose level and fasting insulin level in both hypertensive and control subjects ( Figure 5 ). Data were expressed as Mean ± SD. Unpaired Student's 't' test was performed to compare between groups. * = Significant at P < 0.001 
DISCUSSION
In the present study, FSI level in control was almost within normal range and also similar to those reported by the various investigators from different countries. [7] [8] [9] [10] The mean value of HOMA-IR was significantly higher in adult male with essential hypertension when compared with that of controls. Systolic blood pressure and diastolic blood pressure show positive correlation with HOMA-IR but was significant only with systolic blood pressure. This finding is consistent with the findings of some other investigators of other countries. [7] [8] [9] [10] 12 Elevated insulin level may alter blood pressure as it has effects on the sympathetic nervous system and renal sodium reabsorption. It has been suggested that sympathetic over activity may lead to structural changes in the microvasculature, which ultimately increases blood pressure and decreases peripheral glucose uptake. [7] [8] [9] [10] Again, essential hypertensive subjects have significant defect in activating the insulin receptor. There is decreased insulin action on insulin receptor (IR) which reduces the activation of receptor tyrosine kinase. As a result, decrease in receptor Autophosphorylation and tyrosine phosphorylation of IRS-1. Also, there is decrease in activation of phosphatidyl inositol (PI) 3-kinase, a subunit of IRS-1. This IRS-1 cause's decrease glucose transport to skeletal muscles.
14
In the present study, FSI level is increased in adult male subjects with essential hypertension and essential hypertension has positive correlation with FSI level. No correlation was found between insulin level and blood pressure in the control subjects. This finding supports the relationship between insulin level and elevated blood pressure in hypertensive subjects which may be linked to the defective mechanism in insulin secretion. But the exact mechanism is not elucidated as the insulin receptor activity and serum catecholamines level were not assessed in the study. This is a cross-sectional study with its own limitation. Therefore, this only snap shot of the miseries of Bangladeshi hypertensive subjects.
CONCLUSION
Correlation analysis between HOMA-IR and both systolic and diastolic blood pressure shows positive correlation in hypertensive patients but it was statistically significant for systolic blood pressure only. Therefore, the current study concludes that Incidence of insulin resistance is higher in essential hypertensive subjects in comparison to the control subjects. More in-depth prospective research is advocated to find remedies for common Bangladeshi patients.
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Highlights of Paper
• The mean value of HOMA-IR was significantly higher in adult male with essential hypertension when compared with that of controls.
• Systolic blood pressure and diastolic blood pressure show positive correlation with HOMA-IR but was significant only with systolic blood pressure. • The relationship between insulin level and elevated blood pressure in hypertensive subjects may be linked to the defective mechanism in insulin secretion.
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